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Two features of figure 1 require further consideration.. 
The high-pressure belt does not cross the shore 
line in an east and west direction, but rather from 
a direction somewhat south of west to north of east. 
This is due to the presence of the continental HIGH over 
the United States in winter and to the greater north- 
ward movement of the thermal equator over the arid 
regions of northwestern Mesico and the southwestern 
States in summer than over the adjoining ocean. In 
the summer the so-called permanent IIIGII is central over 
the sea, but in winter is central over the land. So in 
the spring and fall there are eriods in which the shift 
of osition is taking lace a n i  in which the pressure is 

fore, considerable uncertainty as to the exact location 
of the center line of the IIIQH during these periods. This 
probably accounts for the peculiar shape of curve I 8s 
drawn. If we look upon the ermnnent HIGH as nn 
actual HIGH, central over the l$oclry Mountain States 
in winter and over the Pacific in summer, the winds 
issuin from i t  along the coast would be es  ected to 

east in winter. This may account for the southeast 
winds recorded a t  Eureka. Elsewhere the effect seems 
to be inappreciable. It may be noted, in passing, that 
while these curves were drawn without any reference to 
pressure charts, the positions of t-he belts 8s given here 
are in good agreement y i th  the chart8 compiled from 
the data collected by the Weather Bureau. 

A stud has been made of the winds of the Mississippi 
Valley, h t  without satisfactor results. The local 

ing t T e prevailing wind directions a t  inland points. In 
conclusion some samples of the confusing and discon- 
certing seta of data met with are given in the following 
table : 

TABLE l.-Preauiling n h d s  &wing all inonthhs of the year. 

fairy 7 uniform over t R e whole coast. There is, there- 
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Taken in pairs these stations are in practically the 
same latitude and are not more than fi ty or so miles 
apart in an east and west direction. 

DISCUSSION. 

Prof. A. J. Henry suggested that in studies of this 
kind a consideration only of the revniling. wind might 

stance, in the Mississippi Valley, s. winds and NW. 
winds may blow for about the same number of hours. 
At one station the NW. may prevail by a narrow mar- 
gin, while a t  a neighboring one the S. may prevail. The 
use of wind roses would eliminate such apparent dis- 
crepancies. 

show apparent diversities which fl o not exist. For in- 

SOME DISCUSSIONS OF WIND OBSERVATIONS: DEESA 
AND KARACHI, INDIA.‘ 

By W. A. HARWOOD. 
[Abtractd from review by R. De C. Ward, in Oeogr. Rfu., 1919,8:281-383.] 

These papers are escellent as esamples of methods 
of discussing wind records, in addition to their value 
as contributions to the local climatology of subtropical 
northwest India. “The wind roses show very clearly 
the seasonal variation in wind clirection a t  Deesa [over 
300 miles NE. from the Gulf of Cutch] and the preva- 
lence of winds from westerly nncl southerly pointrs at 
Karachi [on the Sincl coast a t  the extreme nort,hwest- 
ern end of the Indus delta], escept in. December and 
January. Many other diagninis are also inc1udeJ.”- 
E D .  

1 A discission of the anemographic olwervations recorded at Deesa from Janusrr 
1%9 to December 19114. A discussion of &lie anemographlr observations recorded ai 
Eisrkhi fromJan&ry., lK3. to Dweniler. lM4. With an mtrorluction bv 0. T. Walker. 
Dlngrs. Jfmorru Indzan dfdcarrrl. Dfpt . ,  vol. 19, pp. 2i5-335. Calrutia, 1915. 

EVAPORATIVE CAPACITY.’ 

By ROBERT E. HORTON, Consulting Engineer, 
[Voorheesville N. Y.] 
(;\ utlm’s ubstrwt. ) 

The object, of this pa.per is to furnish dntn showing 
tho rolntire evnporation rates under standwd condi- 
tions at different locdities throughout the United 
States. The term “eva.porative capacity” is defined 
by the author as: 

“The maxiniuni rate of evaporation which can be produced by a 
given atmospheric environnient from a unit area of wet surface ex- 
posed parallel with the wind. the surface having at all times a tem- 
perature exactly equal to that of the surrounding air.”* 

The evaporative cspacity at 113 U. S. Weather Bureau 
~t~atioiis has been determined from the meteorolo ice1 
norninls of tem era.ture, wind velocity, and hurui % ity, 
by mcalis of t R o n.uthor’s evaporation formula. The 
coefficients in the e~rctgorntion formula were determined 
by esperinieiits covering two years on a stnnda.rd 
men ther Bureau evaporation mi. Miips nre given 
showing evn. )orative capacities lor day and night aiid 
suninier and! winter conditions, nnd tables are given 
showing monthly eraporntive capncities niid clay aiid 
night time temperatures for each of the 113 stations. 
The A plication of the maps nnd dntn to problems in 
hydro P ogy, wtitor consumpt.ion by plants and ngricul- 
turo, is discussed. a 

1 Presented before the American Meteorolwicel Society, NPW York, Jan. 3, 1920. 
*Cf. MONTHLY WEATEEB REVIEW, Nov. 1919,47310 (1st col.). 

DEVICE FOR OBTAINING MAXIMUM AND MINIMUM 
WATER SURFACE TEMPERATURES.’ 

By ROBERT E. HORTON, Consulting Engineer. 

Figure 1 is n sketch of a wooden float, which I have 
found very satisfactory for the purpose of obtaining 
masimum niicl minimum water surf!ce temperntures in 
standard Weather Bureau evaporation pans. In tak- 
ing the rendings, the niinimum therniometer is simply 
tilted up 0x1 the pivoted su port in the usual mnniier, 

osi- 
tion on the pivot support by n wire hook markeg A. 

. 
to set it. The mnsimum t P iermonieter is held in 

1 Presented before the -4meric3n Met~oro log i~~  Soviet)., New York, Jan. 3, 1920. 
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After the reading is tnkcn this hook is lifted, the thermo- 
meter taken off from the support and held firmly hi hand 
with the bulb end down, and given one or more sharp 
rapid downwnrd swings over the. evaporntioii pan , so 
that any water thrown off goes back into the pan. The 
same device has been used for the purpose of taking 
water surface temperatures in lakes and ponds. 

r '  - - -  

&AX.- &lU. TU4XtW/V€T€K FLCM~: 
.. ... . .. 

FIG. 1.-Wooden float for obtaining maximum and minimum water-surface tem- 
Deratures. 

In view of the fact that. there are so nimy eraporn- 
tion records now being kept where records of w:i ter sur- 
face temperatures, really the most important factor, 
are omitted, and in furt.her view of the importm~ca of 
water surface temperature records in lakes aiid ponds, 
this note niny be of value. Such records are vory 
sca.rce. 

FORM AND AREA FACTORS FOR EVAPORATION. 
By w. GALLENEAMP. 

(Abstract from Meteorologische Zeitschrifl, January-February. lYlY, 3 6 1 G 2 . j  

'[Tsing small circular atmometer surface:< from 3 til 8 
centimeters in diameter, the relative masses of w-atrr lost 
from different sized ntmometei3 were ileterniinecl. In  
tlie first two series of rsperiments, four ntmoiiietew of 
different sizes were rotated on a frame havmg arms of 2s 
centinieteis radius. In three subsequent series, atmom- 
eters of different iliameters were esposed without rota- 
tion in the free air. In the sisth series, atmometers of 
2.4 ant1 7.5 centimeters diameter, respectively, were 
rotated on a frame, one of each size being plncetl at 1-1 
and one at 38 centimeters radius. 

As a result of these esperiments the author concludes 
t s l d l -  

One of these was plac*ec.l with its longer :ISBY I?erpn- 
cliculnr to the wind tlircctioii, and tlie other with its 
longer asis pt1rdlel with the wind. For sinii1:l.r esposures, 
these two iltniomrters should g iw  cqua.1 clepths of evapor- 
ntion in p-fectly still nir. When esposccl i n  the wind, 
the relative tlepths of eraporntion were n.; 1.80 to 1 ,  the 
atniometer with its longer nsis p~-ar:dlel with the mind 
giving tlie smnller r e d t .  Tlie nu tlior's iiiverse 0.4 pnwer 
rule givcs a ratio 1.85 to 1 for this case. 

The subjoined talde shows tlic rclative ninssc:+ of evap- 
oration (not depths) from atmometers of cliffcrcnt sizes, 
ant1 the correspontling cvapori~tion ratio..; computed by 
the author's forniula- 

in which 1 9 ,  and v2 atre tlie volume.; of loss hy era )or- t' 

tho w h l ,  and widths normal to tlie ilircvtion B, nntl B,. 
Iteclucetl to the ternis of relative depth.; of evuporattion, 
this formula beconies- 

in the atmometem having lengths L, nnd L, lin.ra, \ le1 with 

E, - (E$' 
F 2 - p  

for circiilar atmometers, in which dl ant1 (7, arc tlie tliam- 
etcm of the atmometers. 

The author points oiit that his fiirmiila is not bnwtl on 
sufhieiit esperimentnl tltita, nor clo the experiments 
corer a i  siiRricnt rnnpe of tlinnietcis w that i t  ciiii be 
safely applieil beyonil thc limits of the experiment*. Tlie 
formula would intlicntr zero evnporntion depth from an 
intlefinitely large area csposetl to thc wintl, n.1ierot-a~ es- 

erinirntn show that tlic emporation depth from very 
Erge a.renc; approtwlira as a minimum ti limit not far from 
one-half the depth lost from :tn evqoration p n  of the 
onlinary size; iisetl in the field esperinieiitr. It n.ppesis 
p r o 1 d a  tlicrefore that the law governing the area fwtor 
is esponential rather than pnmhol i~ .~  

The author gives re4ult; of esperimcnt : on the ernpora- 
tion loss from n.tmonirtmer~ esposed to wind tiction, using 
rlistilletl water contnining vtwious percentages of d t .  

that for distillet1 m:itcr lor cliffersnt solutions was as 
follo\vs: 
Percentsalt __.____._.._.._......_.-.....- 1.5 3.0 4.5  6.0 
Perccntraductiou _...._..._............- 8 . 3  12.0 15.3 16.1 

I .  1 lie niem re(Iiiction in e-i--nporii.tion rtitc in percentiige of 

-R. E. II. 
DISCZTSSION. 

_.____ 

(1) The mass of evaporation from different sized at- 
mometelr; subject to wind action increase!: nccortling to a 
form of a.rabolic law with tlic tlianieter of the atmometer. 

of different sizes subject to wintl action rnriei i n r e r d y  
as about the 0.4 power of tlie diameters. 

(3)  The reduction in evaporation depth with increased 
cliametcr is practically independent of the wind vclocity. 

The conclude;r that the retlllction in eval)orn- 
tion depth with increased mea of suift-ace in the. wind is 
clue to tlie carrying forward of vapor from the winclward 

ried out using two &ttmOmeters, each 1.5 by i centimeters. 

The espsrimentd work referred t.0 in this nper is not 
only insuficient, as stated 1)y the nut.lior, {ut. perha 1s \ nlso imperfectly planned. 'hie p n s  arc surprisi~ig y 

is quite certniii to introduce serious irregul;irit.ics in the 
r n t u  of evnporation. Nevertheless, the coiiclusion t.hat 
the quantity of evaporation is proportion:il to the 1.6 
power of the diameter (for circular vessels) is surprisingly 
near t.he theoretical d u e ,  1.5, deducccl by Jeffries. 
(Phil. Mag., 35, p. 173, 191S.')- 11'. J .  11. 

(2' 1 e tlej)tli Of ev*n'l)oration atnlonletels nlicl , l)esldes, the tur~,ulence il,ciclelit to u~l~ir l l l~g 

to the leeward d e  Of the atmometn'. che(:k on this 
conclusion allcl 011 the formula, an esperiment \?-as c,ar- 

As I ,111 exponential formills for area 13r1nr whirh gives reslllts consistent with esprrlencp 
fnr hrge arms. derived t.hcoretirnlly from the asa!mption of srrenrn-line tr3nsport of 
q ~ o r  from windward to lee\\*nrd over nn evn oration sorfwc, is given in Nngineering 
News Record. Apr. R , ~ Y I ~ ,  pp. m ~ l w . - R .  .I? H.  
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